INTRODUCTION
The diagnosis of respiratory system diseases, due to its vital role in the major functions, is highly important.
A common and serious pulmonary disease is pulmonary emboli, which needs accurate and on-time diagnosis. Several techniques have been proposed for the diagnosis of pulmonary emboli one of which is the use of nuclear medicine imaging [1] .
In this technique, after administration of special radioactive material into the body, the accumulation of the radiotracer in the target areas, in proportion to blood flow and its absorption, gets higher than the other areas. These regions are known as 'hot areas' [2] .
In the areas with reduced intake or impaired absorption, there is less radiotracer uptake. These areas are called hypoactive or cold areas. By counting the radioactive material and defining the special pigments for the identified counts, images can be displayed on the monitor. In these scans, by recognizing and analyzing the hot and cold areas, a diagnostic image or a scintigram can be obtained [2] .
In pulmonary embolism, because of narrow pulmonary arteries, the blood flow decreases, leading to a lower uptake of radiotracer in the affected area. In other words, embolism causes the creation of cold area in lung perfusion scan [2] .
The obstruction of a large artery by a blood clot in the lung with a pulmonary embolism is a problem [1] . In nuclear medicine, for the diagnosis of pulmonary embolism, macroaggregated albumin-technetium 99m ( 99m Tc-MAA) is injected into the patient's vein. After the injection, the large molecules of this material are first sent to the heart and then to the lungs. The large molecules are too large to pass through the pulmonary capillaries, so they are temporarily trapped at the entrance of some active veins. To differentiate between parenchymal lung disease (such as asthma or emphysema) and pulmonary embolism, lung ventilation scans can be performed using radioactive gases or radioaerosols [2] . Respiratory diseases also exist in animals, and the conflicts and side effects of the emboli are adverse pulmonary conditions affecting animals, too [3] .
To treat emboli and reduce its side effects, several medications are used [1] . In this study, the medical effects of garlic during lung perfusion by nuclear medicine imaging has been studied. Garlic has long had medical applications, the most prevalent of which, in recent years, has been used for the cardiovascular and antimicrobial effects [4] . Studies also show the significant effects of garlic on lowering the blood fat, its anti-platelet activity and anti-hypertensive feature [4, 5] . Garlic has been used to reduce fat and atherosclerosis in animals, including rabbits [5] .
In the present study, the effect of garlic administration was investigated in the scintigraphic perfusion of the rabbits' lungs following experimentally induced lung emboli. The scintigraphic perfusion images of the lungs before and after the garlic administration were compared, the infected parts were identified, and the healing process was examined. 
EXPERIMENTAL

Animals
A total number of 12 mixed bred rabbits weighing 3.5 ± 0.5 kg were selected. Then, the necessary blood and parasite analysis as well as clinical examinations were carried out. Once their health was confirmed, the needed antiparasitic drug (Ivermectin at a dose of 0.2 mg/kg) was injected subcutaneously [6] , and afterwards, the rabbits were provided for scintigraphic imagings.
This experimental study was approved by the Ethical Committee and Research Council of Tabriz Branch, Islamic Azad University, Tabriz, Iran (no. 13/11/5/11025). Examinations were carried out under the Ethical Committee guidelines as "Guide for the Care and Use of Laboratory Animals" [7] in the Faculty of Veterinary Medicine, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
Methods
This study used an experimental treatment design. At the start of the experiment, the rabbits were anesthetized by acepromathine drug (1 mg/kg, Alfasan, Woerden, Holland), xylazine (Alfasan, Woerden, Holland) at a dose of 5 mg/kg as well as pre-anesthetic medications, and ketamine anesthetic drug (35 mg/kg, Alfasan, Woerden, Holland) [8] . The anesthetized animals were laid spine recumbent on a scan table with stretched hands and feet. A detector of gamma camera was positioned under the table. A static scan had been examined for the existence of radioactive material.
The radioisotope, which was technetium, was milked from molybdenum-technetium generator and then added to macroaggregated albumin (MAA) kit. 1.5 mCi of prepared 99m TC-MAA was accumulated inside of an Insulin syringe by dose calibrator machine. Then it was quickly injected into the marginal ear vein. After injection, the syringe's secondary activity was measured by the same dose calibrator machine. A person must be careful to ensure that the animal did not move in order not to disrupt the scanning operation. For counting to be carried out efficiently, a lead shield was used around the injected ear. Such as another studied, this radiopharmaceutical passed from the healthy blood barrier and accumulated in proportion to the blood flow in the lungs [2, 3] .
Five minutes after the injection of the radioactive material by regulating the scintillator of the apparatus, the scanning began. The scanning was carried out using the routine standard pulmonary scintigraphy imaging methods.
After the primary scanning operations, which are regarded as the necessary comparative images for comparing the subsequent scans, the animals were housed in standard polypropylene cages at a temperature of 24 ± 3°C and with free access to food and water [7] . After this housing time (when the radioactive materials had completely been released from the animal's body), standard surgery operation was done and embolism in rabbits was established. The blood clots of the same animal were used to create the emboli which were then injected inside of the right jugular vein. Ji et al and Yang et al created lung emboli in all of the rabbits in their studies [9, 10] . The blood from the animal was collected and maintained in an appropriate lab tube for one hour, and after this time, the clot was cut and prepared in small pieces (like Cui-Ping applied method with the dimensions of 2 × 5 mm) and was transferred to the vein [11] .
In order to ensure the existence of emboli in the rabbits, the radioactive materials were injected via the ear after three days, and then the all animals were scanned by scintigraphy. After that, they were randomly divided into two groups with the same diet pattern. In each group, half of the animals were male and the other half were female. In the first group, six rabbits received orally garlic tablets 250 mg/kg/day (Daru Gol Herbal Drugs Incorporation, Iran) that dissolved in double-distilled water for one week [12] . A syringe and a gavage feeding tube (Aratebfan Co., Iran) were used in this purpose. In the second group, six rabbits served as the control group, which received normal saline by using a same syringe and gavage feeding tube. The volume of the drug and normal saline mixtures fed to the animals was 5 ml. Rabbits were allowed free access to similar nutritional diets. A week after the garlic administration, the animals were scanned using perfusion lung scintigraphy by injecting of 99m Tc-MAA radiopharmaceutical as described above.
Statistical analysis
In all scans, accumulation of radiotracer in the right and the left lobes of lungs were compared using a standard visual qualitative gamma camera technique studies.
RESULTS
In this survey, the obtained images compared with them in the studies groups. The samples of scans in groups are shown in Figures 1-4 .
The symmetric accumulation of radiotracer in the right and the left sides are observed in all healthy animals (Fig 1) . The embolic status scans show non-symmetric accumulation of radiotracer in the right and the left lobes of lungs but the right side accumulation was lower than in the left side (Fig 2) . In the pulmonary embolic scintigrams with feeding of normal saline have been observed again non-symmetric accumulation of radiotracer like as embolic perfusion lung scans (Fig 3) . In the perfusion lung scintigrams of embolic rabbits fed with garlic, symmetric accumulation of 99m TC-MAA radiopharmaceutical in the right and the left sides was similar to healthy perfusion lung scans (Fig 4) . As the figures clearly show, the colored areas are red, yellow, and green. In scintigraphy, the greater the uptake of radiotracer by an organ is, the greater the radioactivity it will show, and the more colored it appears. In the images obtained, yellow shows greater uptake of the radiotracer in the lungs. However, the areas with less absorption of the radiopharmaceutical and lower radioactivity have lighter colors, represented as red and green, which are defined in advance in the test instrument.
Generally, the results show that absorption of radioisotope in healthy areas is higher than in embolic areas which is easily seen in the images.
DISCUSSION
Certain drugs are used for the treatment of pulmonary embolism. Nowadays, the effects of new drugs in this field are required and if approved will be added to the new treatment protocols. The current study is in line with this approach and shows the effect of garlic on induced low-level pulmonary embolism in rabbit.
There are several ways to survey the condition of pulmonary embolism, one of which is the use of nuclear medicine imaging [1] . Perfusion pulmonary scintigraphy is considered an applied technique in nuclear medicine imaging. We can enable diagnosis of disease from normal condition by this technique [2, 10] . Radioactive materials are used in diagnostic scanning, and one area in which they are most commonly used is the lung scan. The present study showed that radiopharmaceutical materials such as 99m TC-MAA can be used for animals, especially rabbits, and this has been confirmed by other studies [10, 11] .
The results are in agreement with the findings of Ji et al and Yang et al studies conducted on the inducing creation pulmonary emboli in rabbits [9, 10] .
The results show that uptake of radioisotope in healthy areas is higher than in embolic areas which is easily seen in the images. Symmetric accumulation of radiotracer in the right and left sides were observed in healthy animals.
In the present study, embolic status scans show non-symmetric accumulation of radiotracer in the right and the left lobes of lungs and in the right side accumulation was lower than the left side of body, probably due to the anatomic structure and the point of injection. As for the other identified scans, the concentration of the radioactive materials was observed in active capillaries, and there was a lower level of radioactivity in the embolic areas of the lungs, caused by perfusion defect, in the diseased areas. This, too, is in agreement with the results of previous studies [2, 3, 10] .
Garlic (Allium sativum) has long been used for medical purposes, and it has recently been used for cardiovascular illnesses [12] [13] [14] . In animals, especially in rabbits and rats, garlic has been used for controlling and healing some diseases. For instance, it has been applied to rabbits for lowering fat and atherosclerosis [5, 15] .
In the perfusion lung scintigrams of embolic rabbits fed with garlic, symmetric accumulation of 99m TC-MAA radiopharmaceutical in the right and left sides were observed to be similar to that of healthy perfusion lung scans but in other embolic rabbits fed normal saline, non-symmetric accumulation of radiotracer such as embolic perfusion lung scans. The findings of this study, indicate that garlic may serve as an effective anti-clotting medications that confirms the previous studies [5, 14] . Also, the scanned images indicate that garlic possesses anticoagulant effects, implying that garlic can be administered in hypertension cases. This provides further confirmation of previous studies in this regard [4, 12] .
The results show that the garlic increased blood clot lysis in compared with control group which demonstrates fibrinolysis effect of garlic and this conforms to Ansari et al study [14] .
The current study revealed further evidence for the effectiveness of garlic in atherosclerosis by dissolving of blood clots that formed of it [14, 15] .
Due to the prevalence of pulmonary emboli and its side effects in humans, many studies can be carried out under different conditions (e.g., nutritional, environmental, temporal, etc) or other parameters such as new drugs administration [1] . The effects of other drugs and appropriate treatment methods can be explored by this technique, which is very valuable. These surveys can help find appropriate treatments for reducing the prevention of emboli in human societies. Clinical signs can be confirmed by identifying embolic areas.
CONCLUSION
The findings of this study indicate that administration of garlic as a medication may aid the dissolution of blood clots that cause pulmonary emboli. Further studies, including clinical tests, are required to confirm this effect in humans.
